for very varied motives and when many good staff are forced to leave nursing because of poor pay, lack of adequate accommodation and low esteem generally even within other branches of the same profession. The job of the nurse is arduous and quite often very unpleasant, but despite this many nurses are dedicated and hard working, particularly when they can see progressive results from their labours. But it is unreasonable to expect nurses to adopt new procedures whilst working against a background of official unresponsiveness to inadequate pay and conditions of service. Until these factors are realistically adjusted it is unlikely that new techniques can gain widespread and enthusiastic adoption.
The gains shown by the F6 profoundly retarded children in this project were assessable and meaningful. The F6 project is, however, only a beginning and later projects must show greater gains before we can begin to consider that our responsibility to severely subnormal children, whether in or out of hospitals, is being adequately met. Nevertheless we hope that others will be encouraged by our experience. the past three years formed part of a community service, providing for the residential treatment needs of the Camberwell district in Southeast London which has a population of approximately 175 000. Whilst it is not possible yet to present any detailed evaluation of its contribution to this service, the following account illustrates some ways in which the use of behavioural techniques has made it possible to prevent admission of children from the catchment area of the Unit to long-term institutional care elsewhere over a period now approaching five years.
The Camberwell Register, which is administered by the Medical Research Council Social Psychiatry Unit at the ]Institute of Psychiatry, has been extended by Dr Lorna Wing to include all severely mentally handicapped people whose families live in, or who were admitted to residential care from, this area (Wing 1971) . In December 1967 there were 138 severely retarded children aged 0-14 years on this register, a number which remains fairly constant from year to year, giving an agespecific prevalence rate for children with IQs below 50 of 3.89 per 1000, a figure of the same order as that found in previous epidemiological studies. Of these children only one-quarter were in long-term residential care, an important consideration when planning treatment needs within a community service.
At the present time, day or residential care is provided for all children from this area in special units in day nurseries or other nursery facilities, schools for the severely educationally subnormal, one of which has a special care unit, and in other special schools and units. Over the next year a hostel and special children's homes, administered by the Social Services Department, will open to serve the residential care needs of the community backed up by small specialized hospital units as at Hilda Lewis House for those children with severe behavioural disturbance and, it is hoped, in the District General Hospital for severely physically handicapped children requiring hospital treatment. Thus any behaviour modification techniques devised for use in the community service should be applicable in all these settings and capable of being implemented by parents and by a wide range of care staff. The primary aim has been to try, by intervening early, to prevent secondary behavioural handicaps in the children and thus enable them to continue living in the community either at home or in children's homes or hostels.
It is particularly important to evaluate this situation as most attempts to provide alternative residential care for the severely retarded have so far, with the exception of the Wessex Experiment (Kushlick 1972) been biased in their sampling, often excluding particular groups of the more severely handicapped, for example, those with epilepsy, cerebral palsy or psychosis (Tizard 1960 , Baranyay 1971 . These additional handicaps occurred in one-quarter, one-fifth and one-eighth respectively of the 138 Camberwell children and in the majority of those requiring residential care; nearly one-fifth are either severely behaviourally disturbed or incontinent. In the following account the general principles ofreinforcement which have been used are briefly outlined and examples given of the use of behaviour modification techniques during hospital admission and at home.
The Principles ofReinforcement (Dr Janet Carr) Behaviour modification seeks to increase desired behaviour by rewarding, or reinforcing it when it occurs. Reinforcement is defined as any event which, following closely on a behaviour, makes it more likely that the behaviour will recur. To determine whether a reward actually is reinforcing for a child, we have to give it contingently on a behaviour and observe whether the behaviour increases. Primary reinforcers include foodnot only sweets, but also crisps, drinks, fruit, &c.; or, for children not interested in food, other sensory stimuli such as music or other sounds, lights, vibration or stroking. Secondary reinforcers such as praise or hugs and kisses are often effective, but if they are not then primary reinforcers are paired with them in the reasonable hope that they will become so. This is important as secondary reinforcers are available in any child's ordinary environment and are more convenient and socially acceptable than primary reinforcers. Reinforcement should follow immediately on the desired behaviour and, especially in the early stages, be given consistently, every time the behaviour occurs.
To decrease an undesirable behaviour either an extinction or a punishment technique may be used. In extinction the reinforcement that the child previously gained for a behaviour is withheld. For example, if a child has been gaining adult attention by screaming, and if the adults then stop attending to his screaming, the frequency of the screaming is likely to decline, especially if at the same time the adults do pay him attention for his good behaviours. By punishment techniques we do not mean slapping or shaking, which are not allowed. The commonest punishment technique is time-out from positive reinforcement; following immediately on his undesirable behaviour the child is prevented from obtaining the reinforcement available to him when he is not showing the behaviour. One form of time-out was used to teach a child not to gobble his food; when he tried to eat too fast the plateful of food was removed for 30 seconds, whereas if he ate properly he continued his meal uninterrupted. Treatment ofSevere Self-injurious Behaviour (Mrs Judith Jenkins) In general, strong emphasis has been placed on the use of differential positive reinforcement in order to develop skills and apposite behaviours in severely retarded children in place of inappropriate ones already in the child's repertoire. In a few instances, however, it is necessary to decrease swiftly an existing behaviour, (1) because it is of such high frequency as to limit the child's chances of developing alternative activities, and (2) because it is harmful to his physical health. Severe selfinjurious behaviour is an example of this, and a recent review by Smolev (1971) evaluates a number of operant techniques for modifying selfinjurious behaviour of the severely retarded. The technique selected for use out of those available depends on a variety of factors, including: (1) severity of injury and the likelihood of permanent damage or even death; (2) the availability of other, incompatible behaviours which can be reinforced; (3) the degree of control which the therapist has over the individual's physical and social environment; (4) the availability of staff to carry out the treatment. The following case illustrates the use of primary aversive stimuli (electric shock) as a punishment stimulus delivered contingently upon headbanging.
Case Report R was a 4-year-old severely retarded boy referred for treatment of headbanging which had occurred since the age of 3, and tantrums, irritability and mouth biting from the age of 2. His birth and his motor milestones were normal but he had never developed speech. The frequency of headbanging varied but counts as high as 300 in fifteen minutes had been observed.
A programme ofextinctionignoring headbanging, paired with reinforcing alternative behaviours by intense individual attention (cuddling, talking to him, smiling, &c.) -had previously been attempted in the day nursery class he attended, with some success. However, it was extremely difficult and stressful for the staff to maintain the programme throughout the day, and R's parents found it impossible not to react to his headbanging. Thus he was intermittently reinforced for banging by gaining individual attention at some times of the day, and the behaviour persisted. In spite of extensive protection to the head, the development of an extensive subgaleal hematoma leading to a 4 x 2.5 in (10 x 6 cm)infected lesion over the occipital region made his health critical enough to initiate the use of punishment procedures. He had also been very miserable for some months and withdrew from all activity apart from extreme clinging behaviour (on to adults, children, or furniture as available). Treatment with large doses of thioridazine, pericyazine and other tranquillizers failed to effectively reduce the frequency of the stereotyped behaviour.
The treatment procedure involved the application of a fairly mild electric shock (40 volts at 15 000 ohms) from a shock stick to R's arm or leg, contingent on each headbang. Reinforcement (cuddling, attention) was available for all other behaviour such as playing with puzzles and toys. Treatment was first carried out in highly controlled sessions, to evaluate the effectiveness of the shock. The incidence of headbanging declined rapidly almost to zero within sessions, but remained at the previous level outside them. Treatment was therefore generalized so that different therapists ran sessions, in various locations and at various times of the day, starting with those situations in which R banged most frequently. Simultaneously, an intense programme of other activities to be positively reinforced was developed, so that R received a high level ofindividual attention for appropriate behaviour.
Once headbanging had dropped to a near-zero level treatment included (1) gradually fading out the presence of the shock stick (by having it hidden though still available for use if necessary) to prevent its remaining a strong discriminative stimulus for the inhibition of headbanging; and (2) gradually increasing R's participation in group rather than individual activities.
Six months after the start of treatment he had virtually stopped headbanging; he appeared generally happier, more sociable and more able to play and occupy himself. It is now 285 days since treatment started; the last headbang occurred in day 190. While it is too early to claim permanent success, the results are encouraging, particularly in relation to R's increased accessibility for teaching and enjoyment of teaching activities. Present plans for him include (1) development of a language training programme, (2) training of his parents in general management techniques, and (3) placement in the normal infant classes of a day special school, rather than in the special care unit.
The Training ofParents in the Use ofBehaviour Modification Techniques (Miss Maria Callias) Behaviour modification principles and techniques can be applied in any setting, but the generalization of treatment effects obtained in a clinic to the natural environment often poses practical problems, for it does not often occur spontaneously. Increasingly, the feasibility of teaching nonpsychologists, particularly parents and teachers, how to apply principles and techniques of behaviour modification to deal with the problems they encounter in their own setting is being demonstrated and evaluated. This approach is illustrated by a case demonstrating how treatment of some problems can be carried out entirely on an outpatient basis with non-professionals, in this case mainly the mother, as primary therapist.
Case Report N suffers from the de Lange syndrome and is severely mentally retarded. He was referred at the age of 6j years by the developmental pediatric clinic, which he has attended regularly since the age of 2 years for assessment and medical treatment of physical problems, with a request for possible short-term residential care to provide some relief for the family, particularly the mother, from this very difficult child. The main points emerging from the full medical and psychological assessment were that N was physically healthy but periodically injured himself by digging his fingers into his cheeks; he attended a special care unit three times a week where he was over-active and could not occupy himself. He was extremely hyperactive and distractible throughout assessment and unable to sit still for more than 2-3 minutes. Psychological assessment confirmed uneven cognitive functioning, and visuomotor abilities were at approximately a 2-21
year developmental level, but he failed all receptive and expressive language items from a 9-12 month level onwards. No speech was heard though he was reported to babble and to have said about four meaningful words, though he seldom used them. It was decided that N and his mother should be seen on an outpatient basis to explore the feasibility of an operant language programme with the mother as the primary therapist. After one more clinic appointment, home visits were made by the psychologist at 4-6-weekly intervals with telephone contact in between as necessary. Nine visits were made in one year. Early visits concentrated on: (1) teaching behaviour modification principles and their application by discussion, modelling and observing mother working with N; (2) discussing related issues; and (3) defining the content of programmes. A realistic sequential programme was worked out for the short daily sessions. The first aim was to increase his attention span, then to work on appropriate receptive and expressive language and other tasks with the aim of enabling him to respond to simple verbal instructions in all appropriate settings. During subsequent visits, discussion centred around progress, setting of the subsequent teaching targets and any problem behaviours that occurred.
Related issues and worries about the behaviour modification approach were discussed fully as they arose; for example, the possible adverse effects of withholding reinforcement and using it contingently, demands made on the mother in terms of physical effort and her misgivings about the efficiency of the approach before behaviour changes were clearly noticeable. N has made progress in all the areas tackled. He has learned to sit quietly and to attend for increasing periods of timecurrently for at least 30 minutes. Receptive language has improved and he now selects objects and pictures reliably. Vocalization is increasing and he uses 'ta' consistently, though improvements in expressive language have been comparatively slower. Progress has not been continuous and steady as setbacks due to illness occurred at one point. Behaviour at school has improved generally, though one problem, throwing objects, has recently increased and needs to be modified.
Major problems for research in the involvement of non-psychologists in behaviour modification include development of efficient and effective techniques for teaching the skills of behavioural management and evaluating the results of such programmes.
[The case studies in this paper were illustrated by means of videotape.]
